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(57T) Abstract

A hydraulic ram (86) for a well including a draw bar (90)
with a piston sleeve (122) arranged about the daw bar. The
draw bar includes three circumferential shoulders (106) about the
cutside thereof spaced longitudinally. The draw bar includes
a longitudinal passageway (96) and passages (104) extending
radially to the outside surface from that longitudinal passige. The
piston sleeve (122) includes a series of sections (124) with each
section having an annular piston (126) and a skirt (128) extending
longirudinally from the annular piston. The annular pistons extend
lnwnrdlyﬁumthepismﬂeevewbe:ﬂdnblymlednﬂmtlﬁe
outside of the draw bar. Similarly, the circumferential shouldess
arc slidably sealed against the inside of ths skirts of the piston
slecve sections. The lower most section (136) includes 8 ram
shouldu(l“)bmwithmduhin!bwoltulwedge
(146) on the distal end of the draw bar is drawn toward the ram

shoulder.
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SPECIFICATION

HYDRAULIC EQUIPMENT FOR EXPANDING TUBULAR ELEMENTS IN
WELLS

BACKGROUND OF THE INVENTION

The field of the present invention is well drilling and completion
equipment.

Well drilling and completion equipment includes tubular elements
which are variously characterized as casing, tubing, liner, hangers, -nipples
and adapters. Casing, tubing and liner, for universal application, are
cylindrical in shape and of a length in compliance with the American
Petroleum Institute Standard 5C. Nipples, hangers and adapters are
substantially tubular in form, usually circular in cross section with additional
possible adaptations such as intenal or extemnal threads, circular seals and
the like.

To insure that the flow of fluids with or without entrained solids is
appropriately directed within wells, packers or annular seals are frequently

. employed to span gaps at radial steps in the tubular construction. Packers
are also employed to insure the blockage of pressure from unwanted areas.
Additionally, structural support from above frequently is needed for the
placement and retention of casing, tubing and liner in the well. Hangérs
typically are used which employ wedges or other structural devices to grip the
inner tubular element. Combinations of packers and hangers are also used.

One system for hanging a casing, tubing and liner in a well includes
expanding the inner tubular outwardly past the elastic fimit and into an outer

" tubular such that the elasticity of the outer tubular draws it tight against the
inner tubular. This method and apparatus, including a hydraulic ram and a
swedging system, are disclosed in U.S. Patent Application Serial No.
08/947,069, filed October 8, 1997, the disclosure of which is incorporated
herein by referénce. A further swedging system is disclosed in U.S. Patent
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Application Serial N . 09/085,659, filed May 28, 19888, the disclosure of which
is incorporated herein by reference.

Hydraulic cylinders have been used to actuate various tools in wells.
Such hydraulic cylinders are typically annular in arrangement and include a
sliding sleeve associated with a piston. An annular shoulder faces the piston
and an outwardly extending passage provides pressure from a central
passage in the tool assembly. Such devices are limited by the pressure

available through the drill string. Intensifiers have been contemplated for
increasing the pressure available.

SUMMARY OF THE INVENTION

The present invention is directed to equipment for expanding tubular
elements in wells,

In a first separate aspect of the present invention, a hydraulic ram for
use in wells may be used for, among other things, drawing swedges through
hanger sections and other tubular elements to be expanded in wells. A great
deal of force is required to draw a swedge through a tubular element in a well.
Further, the equipment must be compatible with the narrow conditions of the
well and limited access to pressurize the equipment. A ram including a draw
bar with a fongitudinal passage extends centrally through a piston sleeve. A
plurality of circumferential shoulders about the draw bar cooperate with a
plurality of sections defining the piston sleeve which each include a skirt and
an annular piston. Each piston cooperates with an adjacent circumferential
shoulder to receive hydraulic pressure from the longitudinal passage for.
generating force in the ram. As the sections are hydraulically arranged in
parallel, ram force increases with each added section.

in a second separate aspect of the present invention, a hydraulic ram
includes a draw bar with a longitudinal passage extends centrally through a
piston sleeve. A plurality of circumferential shoulders  about the draw bar
cooperate with a plurality of sections defining the piston sleeve which each
include a skit and an annular piston. Each piston cooperates with an
adjacent circumferential shoulder to receive hydraulic pressure from the
Iongitudinél passage for generating force in the ram. The circumferential
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3
shoulders include fixed rings with each fixed ring having a first ring and a
second ring fixed to the first ring. The first ring and the second ring define an
annular channel therebetween facing the draw bar. The draw bar has a
circular retainer channel facing the annular channel. A shear element is
positioned in the annular channel and the retainer channel.

In a third separate aspect of the present invention, a hydraulic ram
includes a draw bar with a longitudinal passage extends centrally through a
piston sleeve. A plurality of circumferential shoulders about the draw bar
cooperate with a plurality of sections defining the piston sleeve which each
include a skirt and an annular piston. Each piston cooperates with an
adjacent circumferential shoulder to receive hydraulic pressure from the
longitudinal passage for generating force in' the ram. The piston sleeve
includes a terminal section having a tubular swedge retainer extending
longitudinally from the annular terminal piston.

In a fourth separate aspect of the present invention, a hydraulic ram
includes a draw bar with a longitudinal passage extends centrally through a
piston sleeve. A plurality of circumferential shoulders about the draw bar
cooperate with a plurality of sections defining the piston sleeve which each
include a skirt and an annular piston. Each piston cooperates with an
adjacent circumferential shoulder to recelve hydraulic pressure from the
longitudinal passage for generating force in the ram. A swedge is fixed to the
draw bar. The piston sleeve includes a ram shoulder at the distal end thereof.
A tubular element abuts against the ram shoulder. The tubular element
includes a‘porﬁon to be deforrhed positioned between the ram shoulder and
the swedgé. A tubular valve element extendes about the draw bar below the
swedge. The draw bar has at least two bypass passages extending outwardly
from the longitudinal passage and spaced longitudinally on the draw bar. The
tubular valve element includes a ring seal and has a first position with the ring
seal between the longitudinally spaced bypass passages and a second
position with the ring seal not between the longitudinally spaced bypass
passages. The ring seal includes an annular ring extending outwardly but of
no greater circular cross section than the swedge. The tubular element

- includes a stop displaced from the portion to be deformed which extends
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inwardly to interfere with the annular ring with movement of the tubular valve
element from the first position to the second position. The longitudinal
passage includes a ball seat between the longitudinally spaced bypass
passages.

In a fifth separate aspect of the present invention, a tool for a well
includes a hydraulic ram having a draw bar with a longitudinal passage, and
an annular piston sleeve with a ram shoulder. A swedge is fixed to the draw
bar and a rotary tool assembly includes a tubular element abutting against the
ram shoulder and including a portion to be deformed by the swedge
positioned between the ram shoulder and the swedge. The swedge and the
tubular element at the portion to be deformed has engaged mating
longitudinal splines.

In a sixth separate aspect of the present invention, any of the foregoing
aspects are contemplated to be combined.

Accordingly, it is an object of the _present invention to provide
improved equipment for expanding tubular élements in wells. Other and
further objects and advantages will appear hereinafter.

BRIEF DESCRIPTION OF THE FIGURES
' Figure 1 is a partial cross-sectional side view of a hydraulic ram and

swedge.

Figure 2 is a portion of the view of Figure 1 iustrating the elements in
greater detail,

Figure 3 is a partial cross-sectional side view of a second hydraulic
ram and swedge with an expandable tubular element.

Figure 4 is a partial cross-sectional view of the second hydraullc ram
and swedge with the tubular element expanded.

Figure 5 is a partial cross-sectional view of a circumferential ring
assembly in expanded detail.

DETA!LED DESCRIPTION OF THE PREFERRED EMBODIMENT

. Turing in detail to the drawings, hydraulic rams for use in a well are
illustrated. The dlsclosad devices are most useful in systems for expandmg
tubular devuces in wells The rams would nonnally be assembled with such a -
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5
tubular device in place to be s;rvedged.

The first embodiment illustrated in Figures 1 and 2 includes a ram
having a draw bar assembly, genérally designated 10. The draw bar
assembly 10 has a draw bar 11 with an integral pipe connector 12 at one end
and an integral threaded pin 14 at the other. A longitudinal passage 16
extends centrally through the draw bar 11. The outer surface of the draw bar
11 is shown to include a first cylindrical section 18 and a second cylindrical
section 20. The second cylindrical section 20 is of reduced diameter, creating
a circumferential shoulder 22 at the transition between the two sections 18
and 20. Pressure passages 24, 26 and 28 extend outwardly from the
longitudinal passage 16 to the surface of the draw bar 11. There are four of
each of the passages 24, 26 and 28 distributed about the circumference of the
draw bar 11 at each level. The passages 24, 26 and 28 conveniently extend
radially and are shown to be placed equiangularty about the bar 11. The

longitudinal passage 16 extends from the upper end of the draw bar 11 at

least so far'as to communicate with the lower most of the pressure passages
28. Blockage, a valve, an end cap or subsequent equipment beyond the draw
bar 11 may limit communication through the longitudinal passage 16 such that
pressure can be directed to the pressure passages 24, 26 and 28,

The pressure passage 24 is positioned longitudinally of the draw bar 11
to one side of the circumferential shoulder 22. . Circumferential rings 30 and
32 are positioned about the outside cylindrical section 20 of the draw bar 11
longitudinally adjacent to the pressure passages 26 and 28, respectively.

* These rings define circumferential shoulders. The rings 30 and 32 each have

anchor holes 34 extending radially therethrough. Bolts 36 with circular heads
38 having Allen wrench sockets (not shown) are positioned through the
anchor holes 34 into tapped holes in the wall of the draw bar 11. Lip seals 40
and 42 are arranged on the inner periphery and outer periphery of each ring
30 and 32 to avoid the passage of pressurized fiuid thereby.

A piston sleeve, generally designated 44, is concentrically arranged
about the draw bar 11. This piston sleeve 44 is shown to be divided into three
sections 46, 48 and 50, The upper section 48 includes an annular piston 52

associz;ted with a skirt 54. The annular pistoh 52 faces the circumferential
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shoulder 22, The piston 52 also extends radially inwardly to be in
circumferential sealing engagement with the draw bar 11. A lip seal 56
prevents the passage of pressurized fluid thereby. The skirt 54 is in
circumferential sealing engagement with the first cylindrical section 18 through
the employment of a lip seal 58 set within the section 18. The skirt 54 has
relief ports 60 spaced equiangularly about the sleeve 44 at the same
longitudinal placement. The annular piston 52 has external threads.

The lower section 50 also includes an annular piston 62 longitudinally
facing the circumferential shoulder defined by the circumferential ring 32. The
piston 62 also extends inwardly for circumferential sealing engagement with
the draw bar 11 using a lip seal 84. The piston 62 includes a ram shoulder
66. A skirt 68 extends from the annular piston 62 and has an inner threaded
connection 70 at its distal end. Relief ports 72 are arranged about the skirt 68
to relieve the volume between the draw bar 10 and the skit 68 and
longitudinally between the circumferential ring 32 and the middle section 48.

The middle section 48 also includes an annular piston 74 and a skirt
76. A lip seal 78 provides sealing between the annular piston 74 and the
draw bar 11. Relief ports 80 are also provided. As with the upper annular
piston 52, the annular piston 74 includes a threaded outer periphery. As with
the lower annular piston 62, the distal end of the skirt 76 includes a threaded
inner periphery. In this way, the sections 46, 48 and 50 can be fixed together
for cooperative action. Further, the center section 48 can be removed or
repeated any number of times with an appropriately configured draw bar 11.
As the sections operate in parallél. each additional section increases the force
generated by application of pressure to the ram.

A swedge 82 is associated with the lower end of the draw bar 11 and
may be slidably positibned thereon. A collar 84 having a threaded connector
end Is fixed to the threaded pin 14 of the draw bar 11 so as to retain the
swedge 82 in place. ]

- In operation, a well tool or tubular to be swedged outwardly within a
well is positioned between the ram shoulder 66 and the swedge 82 and the
device is lowered into the well. When in place, pressure is presented to the
longitudinal paSsage 18 such that it enters the pressure passages 24, 28 'an&
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28. As each comesponding circumferential shoulder 22, 30 and 32 and _
annular pistons 52, 62 and 74 have a pressure passage 24, 26 and 28,
respectively extending thergbetween. hydraulic ram force is developed at
each piston. The draw bar 11 is drawn upwardly through the ram shoulder 66
until the relief ports 60 come into communication with the pressure passages
24. Atthis point, pressure within the longitudinal passage 16 is released. The
stroke, defined by the relief ports 60, is to be such that the swedging action is
complete before pressure is released.

In the second embodiment illustrated in Figures 3, 4 and 5, a hydraulic
ram is illustrated with a swedge and an ‘expandable tubular element which is
shown to be a nipple. The disclosed hydraulic ram may be expanded and
contracted in sections to provide sufficient force for expanding a tool such as
illustrated or a portion of a liner or casing within a well,

The hydraulic ram 86 has a draw bar assembly, generally designated
88. The draw bar assembly 88 includes a draw bar 90 with pipe connectors
82 and 94 at either end. A longitudinal passage 96 extends through the
center of the draw bar 90. As in the first embodiment, the outer surface of the
draw bar 90 includes a first cylindrical section 98 and a second cylindrical
section 100 of reduced diameter creating a circumferential shoulder 102.
Pressure passages 104 extend outwardly through the wall of the cylindrical
section 100. The number of such passages 104 will depend upon the number
of active pistons associated with this hydraulic ram 86. Four such passages
104 are equiangularly spaced about the draw bar 90 at each level,

Circumferential shoulders, generally designated 106, are positioned
about the draw bar 90. These circumferential shoulders 106 are each defined
by a ring assembly fixed relative to the draw bar by a shear element. The ring
assembly includes a sealing ring 108 and a retaining ring 110. The sealing
ring 108 and the retaining ring 110 are threaded together to act as one
element. 'These ring elements 108 and 110 define an annular channel 112
facing the draw bar 90. The draw bar 80 has circular retainer channels 114
which face the annular channels 112 of the ring assemblies to receive a shear
element. A split ring 116 of stainless steel harder than the ring assembly or
the draw bar 90 provides the shear element by fitting into fh_e 'annular
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channels 112 and the circular retainer chann Is 114 at each position of the
circumferential shoulders 106. The sealing ring 108 includes circular seals
118 and 120 about the outer and inner peripheries of the ring so as to seal
against any longitudinal flow of fluid. The pressure passages 104 are shown
to be adjacent to the circumferential shoulders 106.

A piston sleeve, generally designated 122 is positioned about the draw
bar 80. The piston sleeve 122 includes a plurality of longitudinally adjacent
sections, generally designated 124. These sections 124 are defined by an
annular piston 126 and an associaged skit 128. The skirt 128 extends
longitudinally from the piston 126 while the piston extends radially inwardly to
ride on the outer surface of the draw bar 90. Each piston 126 includes a
mating circumferential notch 130-for receiving the distal end of the adjacent
skirt 128. Shear retainers 132 extend between the skirts 128 and the piston
126 at the notch 130. As can be observed, these shear retainers 132 are
bolts which may be loosely fit within each skirt 128 so that the distal end of
each skirt 128 abuts against the end of each notch 130 such that the force of
the device is transmitted through the piston sleeve 122 from succeeding skirts
128 and pistons 126. The pistons 126 include an inner circular seal 134 to
prevent longitudinal flow beneath the pistons 126. It should be noted that the
pressure passages 104 adjacent to the circumferential shoulders 102 are
located between such shoulders 102 and the pistons 126 for forcing the
pistons downwardly away from the associated adjacent circumferential
shoulders 108.

At the lower end of the hydraulic ram 86, the piston sleeve 122
includes a terminal section 136. The terminal section 136 has an annular
terminal piston 138 and a terminal skirt 140. In these details, the terminal
section 136 is the same as the sections 124. A tubular swedge retainer 142
extends longitudinally from the annular terminal piston 138 in the opposite
direction from the terminal skirt 140. This swe&ge retainer 142 includes a
cavity for receiving a swedge therein to the extent that it is released from the
tubular element through which it was drawn. The end of the tubular swedge
retainer 142 defines a ram shoulder 144 such that the hydraulic ram 86 can

_operate on a tubular element using the draw bar 90 and the ram shoulder
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A swedge 146 is retained on the draw bar 90. The swedge 146 is to be
retained longitudinally as well as rotationally on the draw bar 90. The swedge
includes a conical portion 148, a cylindrical portion 150 and a splined portion
152. The splined portion 152 is shown to be at the smaller diameter end of
the swedge 146. A valve body 154 is threadably joined to the pipe connection
94. The upper shoulder 156 of the valve body 154 may retain the swedge
146 in longitudinal position. [nner splines, a key and keyway or the like may
retain the swedge 146 from rotational movement on the drill pipe 90. The
valve body 154 includes a central passage 158 therethrough. A pipe
connector end 160 may be used for further tubing down hole. The valve body
154 acts as an extension of the draw bar 80 with the central passage 158
acting as an extension of the longitudinal passage 96. In that capacity, the
valve includes bypass passages 162 and 164 at spaced longitudinal positions.
A ball seal 166 is located in the central passage 158 between the two
positions of the bypass passages 162 and 164.

A valve element 168 is positioned on the valve body 154. This valve
element 168 has a valve pomon 170, a sleeve portion 172 and an annular nng
174. The difference in inner diameter between the valve portion 170 and the
sleeve portion 172 creates a shoulder therebetween. A corresponding
shouider on the valve body 154 faces the shoulder on the vaive element 168.
Because of sealing rings 178 and 178 to either side of the shoulder on the
valve body 54, the opposed shoulders define an annular hydraulic cylinder
assembly. As pressure passes through the bypass passages 162, the valve .
element 168 is forced downwardly on the valve body 154. The valve element
168 can assume two positions. The first position is as seen in Figure 3. The
second pasition is as seen in Figure 4. In Figure 3, flow through the bypass
passages 162 and 164 is cut off. In Figure 4, the bypass passages 162 and
164 allow flow around the central passage 158. The sleeve portion 172
pfevents the flow from exiting from the assembly into the well. A nut at the
pipe connector 160 or subsequent equipment may be employed to stop the
movement of the valve element 188 Once the bypass passages 162 and 164 .
are opened pressure is reduced on the hydrauluc cylinder created by these-
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components.

A tubular component 180 is shown which may be part of a rotary tool
assembly, and here is shown to include a drill-in nipple 182 and a liner section
184. The drill-in nipple 182 and liner section 184 are threadably assembled
and are contemplated to include such tools as a drill-in liner, underreamer or
the like. Such devices are operated through rotation within the well. The dill-
in nipple 182 Is to be expanded by the swedge 146 to then define a sand
control adapter. The nipple 182 includes a thickened portion associated with
the swedge 146 and a thin portion able to accommodate the bottom end of
the swedge 148 for initial assembly and the annular ring 174. A stop 186 is
defined by the shoulder which extends into the threaded end of the nipple

'182. The annular ring 174 cannot move out of this area between the

thickened portion of the nipple and the stop 186. The inside of the thickened
portion of the nipple 182 includes splines 188 which mate with and are, in the
initial assembly, engaged with the splined portion 152 of the swedge 146. As
such, the nipple 182 and the swedge 148 are rotatably engaged. Thus the
entire device is rotatably engaged.

In operation, this second embodiment contemplates the assembly of a
liner assembly, or other tubular device assoclated with the drill-in nipple 182
The device so assembled as illustrated in.Figure 3 along with the hydraulic
ram 86 suspended form ‘a drill string attached at the pipe connector 92 is
lowered into the well. Forced rotational operation can occur because of the
splines 152 and 188. At the conclusion of that operation, a ball 190 may be
dropped into the line to come to rest at the ball seat 166. Once the ball 190 is
in place, substantial pressure can be applied through the longitudinal passage
96. i .
With pressure applied, flow through the pressure passages 104 will
drive the pistons 126 downwardly. As this occurs, the ram shoulder 144
forces the drill-in nipple 182 downwardly around the swedge 146. The drilin
nfpple expands outwardly to the casing 192 where it becomes locked in place.
The valve element 168 is unable to move because of the annular ring 174
engaging the stop 186. Once the swedge 148 has been pulled into the
tubular 'swedge retainer 142, it becomes free of the drill-in nipple 182. The
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drill string can then be pulled upwardly as the annular ring 174 will now clear
the interior surface of the drill-in nipple 182. As this occurs, the valve element
168 will drop downwardly to expose the bypass passages 162 and 184. The
either full or residual fluid pressure within the drill string will operate on the
annular hydraulic cylinder of the valve body 154 and valve element 168 to
open these passages. With the opening of the bypass passages 162 and
164, the drill string can be emptied of fluid as the components are removed,
leaving the drilkin nipple 182 now acting as a sand control adapter associated
with the assembled liner and tools extending further into the well.

Accordingly, - improved hydraulic equipment for expanding tubular
elements is disclosed for in well use. While embodiments and applications of
this Invention have been shown and described, it would be apparent to those
skilled in the art that many more modifications are possible without departing
from the inventive concepts herein. The invention, therefore is not to be
restricted except in the spirit of the appended claims.
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Claims: _

1. A hydraulic ram for a well, comprising

a draw bar assembly including a draw bar with a longitudinal passage,
a plurality of circumferential shoulders about the outside of the draw bar
spaced longitudinally along the draw bar and pressure passages extending
from the longitudinal passage to the outside of the draw bar;

a piston sleeve about the draw bar and including a plurality of

longitudinally adjacent sections, the sections having annular pistons and skirts

extending longitudinally from the annular pistons, respectively, the annular
pistons extending radially inwardly from the skirt and being in circumferential
sealing engagement with the draw bar, the annular pistons being spaced
along the piston sleeve to face the circumferential shoulders, respectively,
with the pressure passages being between the annular piétons and the
circumferential shoulders, respectively, the circumferential shoulders being in
circumferential sealing engagement with the skirt.

2. The hydraulic ram of claim 1, a plurality of the circumferentrial
shoulders each having a ring fixed about the draw bar.

3. The hydraulic ram of claim 2, each fixed ring having at least one
shear element extending into engagement with the fixed ring and with the
draw bar.

4, The hydraulic ram of claim 3, each fixed ring further having a
first ring and a second ring fixed to the first ring, the first ring and the second

ring defining an annular channel therebetween facing the draw bar, the draw
bar having a circular retainer channel facing the annular channel, the shear

element being a split ring positioned in the annular channel and the retainer
channel.

5. The hydraulic ram of claim 4, each shear element being of
harder material than the first and second rings.

6. The riydraulic_ram of claim 5, each of one of the first and second
rings having a first ring seal about the inner periphery thereof and eac_:h of one
of the Tirst and second rings having a second ring seal about the outer

periphery thereof.
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7. The hydraulic ram of claim 1, a plurality of the pistons each
having a mating circumferential notch receiving the skirt of an adjacent
section.

8. The hydraulic ram of claim 7 further comprising
shear retainers extending between the skirt and the adjacent mating
circumferential notch, respectively. )

9. The hydraulic ram of claim 1, the piston sleeve including a
terminal section having an annular terminal piston, a terminal skirt extending
longitudinally from the annular terminal piston in one direction and a tubular
swedge retainer extending longitudinally from the annular terminal piston in
the other direction, the annular terminal piston extending radially inwardly
from the terminal skirt and being in circumferential sealing engagement with
the draw bar, the annular terminal piston being positioned on the piston
sleeve to face one of the circumferential shoulders with at least one of the
pressure passages being between the annular terminal piston and the
adjacent circumferential shoulder, the tubular swedge retainer including a
cavity for receiving the swedge substantially therein,

10. The hydraulic ram of claim 9, the tubular swedge retainer
including a ram shoulder at the distal end thereof.

11.  The hydraulic ram of claim 1 further comprising

a swedge fixed to the draw bar, the piston sleeve including a tubular
swedge retainer with a ram shoulder at the distal end thereof, the tubular
swedge retainer including a cavity for receiving the swedge substantially
therein.

12.  The hydraulic ram of claim 11 further comprising _

a tubular element abutting against the ram shoulder, the tubular
element including a portion to be deformed positioned between the ram
shoulder and the swedge, the swedge and the tubular element having mating
longitudinal splines engaged. .
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13.  The hydraulic ram of claim 12 further comprising

a tubular valve element extending about the draw bar below the
swedge, the draw bar having at least two bypass passages extending
outwardly from the longitudinal passage and spaced longitudinally on the
draw bar, the tubular vaive element including a ring seal, the tubular valve
element having a first position with the ring seal between the longitudinally
spaced bypass passages and a second position with the ring seal not
between the longitudinally spaced bypass passages, the ring seal including
an annular ring extending outwardly but of no greater circular cross section
than the swedge, the tubular element including a stop displaced from the
portion to be deformed, the annular ring being between the portion to be '
deformed and the stop, the stop extending inwardly to interfere with the
annular ring with movement of the tubular valve element from the first position
to the second position, the longitudinal passage including a ball seat between
the longitudinally spaced bypass passages.

14.  Atool for a well comprising

a hydraulic ram including a draw bar with a longitudinal passage, and
an annular piston sleeve with a ram shoulder:

a swedge fixed to the draw bar;

a rotary tool assembly including a tubular element abutting against the
ram shoulder, the tubular element including a portion to be deformed by the
swedge positioned between the ram shoulde} and the swedge, the swedge
and the tubular element at the portion to be deformed having engaged mating -
longitudinal splines.

15.  The tool for a well of claim 14 further comprising

a tubular valve element extending about the draw bar below the
swedge, the draw bar having at least two bypass passages extending
outwardly from the longitudinal passage and spaced longitudinally on the
draw bar, the tubular valve element including a ring seal, the tubular valve
element having a first position with the ring seal between the longitudinally
spaeed bypass passages and a second posmon with the nng seal not .
between the longitudmally spaced bypass passages, the ring seal mcludmg
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an annular ring extending outwardly but of no greater circular cross section
than th swedge, the tubular element including a stop displaced from the
portion to be deformed, the annular ring being between the portion to be
deformed and the stop, the stop extending inwardly to interfere with the
annular ring with movement of the tubular valve element from the first position
to the second position, the longitudinal passage including a ball seat between
the longitudinally spaced bypass passages.

16.  The tool for a well of claim 15, the piston sleeve including a
tubular swedge retainer with the ram shoulder at the distal end thereof, the
tubular swedge retainer including a cavity for receiving the swedge
substantially therein. "
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